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microbial life and its survival. Although infrequent, climatic conditions may, however, prevail 23 which temporarily remove these stresses and allow life to briefly flourish. In this study we 24 investigated the response of soil microbial communities to water and C availability across an 25 aridity gradient (semi-arid, arid, hyper-arid) within the Atacama Desert. We simulated the 26 impact of hyper-dry spells, humid fogs and precipitation events on the activation of the 27 microbial community and the subsequent mineralization of low (glucose) and high (plant 28 residues) molecular weight C substrates. Our results showed that mineralization rate followed 29 the trend: semi-arid > arid > hyper-arid. Some glucose mineralization was apparent under 30 hyper-arid conditions (water activity, aw = 0.05), although this was 10-fold slower than under 31 humid conditions and ca. 200-fold slower than under wet conditions. A lag phase in CO2 32 production after glucose-C addition in the hyper-arid soils suggested that mineralization was 33 limited by the low microbial biomass in these soils. No lag phase was apparent in the 34 corresponding semi-arid or arid soils. In contrast, the breakdown of the plant residues was 35 initially much slower than for glucose and involved a much longer lag phase in all soils, 36 suggesting that mineralization was limited by low exoenzyme activity, particularly in the 37 humid and hyper-dry soils. Our results also showed that microbial C use efficiency followed 38 the trend: hyper-arid > arid > semi-arid. In conclusion, we have shown that even under hyper-39 arid conditions, very low levels of microbial activity and C turnover do occur. information for further details and basic chemical data).
86
The experiments used two contrasting forms of C to determine how microbial activity 87 was regulated by substrate quality: (1) PA) using P < 0.05 as the level for statistical significance.
125
The effect of soil aridity status and substrate quality on the rate of C mineralization is for all soils and under all three moisture treatments (Fig. 1a) , however, the rate was 180-times 130 slower in the hyper-dry treatments compared to the wet treatment (Table S9 ). In contrast to in Fig. 1 ).
138
A strong positive correlation was apparent between the initial mineralization rate of low
139
(glucose) and high molecular weight C (plant residues) across all soils for the wet and humid 140 treatments (r 2 = 0.71, Fig. S5 ). Overall, the rate of mineralization of glucose was 14.7 ± 3.6 141 times faster than the plant material under wet conditions and was 14.0 ± 2.9 times faster under 142 humid conditions (P = 0.864). 
146
Not all of the 14 C-glucose was mineralized, however, with 14 CO2 production reaching a plateau 147 in the wet glucose treatment at ca. 45% for the semi-arid soils and ca. 25% for the arid soils.
148
As very little 14 C-glucose remained in solution at the end of the experiment, particularly in the . This lag phase could also be attributable to microbial growth; however, 177 the lack of a classic sigmoidal response in the hyper-arid soil does not favor this explanation.
178
In comparison to the glucose treatment, the longer lag phase in the humid plant residue 179 treatment suggests that C mineralization was limited by both a lack of water and exoenzymes.
180
In addition, it may also reflect the slow rate of diffusion of low MW solutes released from the 181 plant residues to the microbial community. In addition, the greater rate of breakdown of plant 182 residues in comparison to glucose in the hyper-dry soil suggests that the soil microbial 183 community is metabolically constrained (i.e. due to a lack of enzymes to assimilate glucose or 184 a lack of other organic or inorganic solutes). As the C-to-N ratio of the soil and the levels of 185 available N, P and other nutrients are relatively high in these soils (Table S1) Ewing, S., Sutter, B., Amundson, R., Owen, J., Nishiizumi, K., Sharp, W., Cliff, S., Perry, K., 
